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Exercise echocardiography is an emerging technique for
the evaluation of patients with suspected coronary artery
disease. In this study, rest and immediate postexercise
echocardiograms were performed in 123 patients who
were stratified on the basis of prior myocardial infarction
and the number and location of coronary artery stenoses
at cardiac catheterization. The location of wall motion
abnormalities on rest and postexercise studies was cor-
related with the location of coronary artery stenoses.
The sensitivity of exercise echocardiography for de-
tecting coronary artery disease in patients with multi-
vessel disease was 97% in those with and 86% in those
without prior infarction. The corresponding sensitivity
for patients with single vessel disease was 100% and
In the United States, electrocardiographic (ECG) monitoring
of patients during treadmill exercise remains the mainstay
of the noninvasive evaluation of patients with chest pain
(1-4). Because of frequent false positive and false negative
results (5-7), concurrent cardiac imaging, usually with
radionuclide techniques, is often undertaken to improve the
accuracy of treadmill exercise testing (8-14). More re-
cently, echocardiographic imaging has been combined with
treadmill or bicycle exercise in an effort to improve the
accuracy of exercise testing for diagnosing coronary artery
disease (15-27). The premise underlying this application of
echocardiography is that wall motion abnormalities induced
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72%, respectively. Multivessel disease was present in 59
patients, but specifically identified as such in only 32
(54%). Normal rest and exercise echocardiograms were
seen in 12 patients with coronary artery disease, 8 of
whom had single vessel disease.
It is concluded that the subjective analysis of the ex-
ercise echocardiogram accurately identifies the majority
of patients with coronary artery disease. Its sensitivity
is greatest in those with multivessel coronary disease. It
is limited in those with single vesselcoronary disease and
in accurately identifying the subset of patients with mul-
tivessel disease.
(J Am Coli Cardiol1987;lO:531-8)
by ischemia during exercise are detectable with two-di-
mensional echocardiography, and that these abnormalities
correlate with the presence and location of coronary artery
obstructions. A comparison of rest imaging, presumably in
the absence of ischemia, with imaging obtained at peak
exercise or immediately after exercise will then demonstrate
new wall motion abnormalities that are predictive of coro-
nary artery disease. In a consecutive series of patients, we
previously demonstrated that immediate postexercise im-
aging of patients is both feasible (18,19) and equivalent in
accuracy to routine planar thallium imaging for detecting
coronary artery disease (19). We also demonstrated that
exercise echocardiography has an added practical benefit in
evaluating patients with an ambiguous or nondiagnostic ECG
response to treadmill exercise (21).
The purpose of this study was to evaluate the dependency
of these results on the presence or absence of prior myo-
cardial infarction, and to relate the frequency of abnormal
echocardiographic findings to the distribution of angio-
graphic coronary artery disease.
Methods
Patient selection. Rest and immediate postexercise
echocardiograms were performed in 123 patients who under-
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went coronary arteriography within 60 days of treadmill
exercise testing. Patients were evaluated between April 1984
and October 1986. Although these represent all patients in
this time period who underwent both exercise echocardi-
ography and coronary angiography, they do not represent
consecutive patients evaluated in either the treadmill or cath-
eterization laboratories . The decision to proceed to cathe-
terization was made by the primary physician and was not
dictated by protocol. Results of treadmill exercise ECG
testing and exercise echocardiography were often used in
the decision to proceed with coronary angiography. Patients
with previous coronary artery bypass surgery or percuta-
neous transluminal coronary angioplasty were excluded from
consideration in this study. All patients were referred for a
chest pain syndrome suspected to be related to coronary
artery disease. Their age ranged from 27 to 79 years (mean
54.2), and 94 patients were male. The treadmill test was
performed while the patients were receiving their baseline
antianginal medications .
The patients were classified into two groups based on
presence or absence of prior myocardial infarction. Prior
infarction was considered present if significant Q waves
(;::40 ms duration) were present on the 12 lead ECG at rest
or if there was a history of chest pain associated with ST
segment and T wave abnormalities and enzymatic evidence
of myocardial necrosis.
Treadmill and catheterization protocols. Treadmill
exercise was performed using a graded treadmill and a mod-
ified Balke protocol (28). Exercise end points were devel-
opment of the patient's usual symptoms, attainment of ;::85%
of the age-predicted maximal heart rate, development of
systolic hypotension (decrease of systolic blood pressure
;::10 mm Hg) or shortness of breath, claudication or other
noncardiac symptom necessitating the termination of ex-
ercise.
All coronary arteriograms were performed using the Jud-
kins technique. Significant coronary artery disease was de-
fined as ;::50% reduction in luminal diameter of a major
epicardial coronary artery when visually analyzed. Three
coronary circulations were defined as the right coronary
artery, the left circumflex coronary artery and the left an-
terior descending coronary artery. Obstructions in the left
anterior descending coronary artery were classified as prox-
imal and distal, based on their location in relation to the
first septal perforator artery . Lesions in major branches were
assigned to one of the three systems. The presence or ab-
sence of left main coronary artery stenosis was also noted.
Echocardiographic studies. All echocardiograms were
performed by experienced echocardiographictechniciansusing
commercially available equipment (ATL 300) with a 3.5
MHz transducer. Standard parasternal long- and short-axis
views and apical two and four chamber views of the heart
were recorded with the patient in the supine or left lateral
position . After these transducer positions were marked on
the patient's chest, the patient was prepared for treadmill
exercise. Immediately after cessation of exercise, the patient
stepped off the treadmill and reassumed a supine or left
lateral position on a bed adjacent to the treadmill. The echo-
cardiogram was immediately repeated in all four views .
Analysis (to be described later) involved capturing and play-
back of a single cardiac cycle in a continuous loop; thus,
minimal recording time was required after cessation of ex-
ercise to capture data for analysis . The patient's ECG was
continually monitored through both the treadmill console
and the echocardiographic equipment so that minimal time
was involved in beginning postexercise recording.
Interpretation of exercise echocardiograms. All ex-
ercise echocardiograms were interpreted by a single expe-
rienced echocardiographer (W.F.A.) who was unaware of
the symptomatic or ECG response to exercise, clinical vari-
ables or cardiac catheterization data. Echocardiograms were
analyzed on a commercially available off-line analysis sys-
tem (MicroSonics Inc., Indianapolis, Indiana) using a quad-
screen, continuous loop format that presents a side by side
display of rest and exercise views and allows rapid visual
detection of subtle wall motion abnormalities. The images
for review were prepared by the same technician who had
recorded the echocardiographic examination.
The procedure for preparation of data for review in-
volved the following steps. The rest study was reviewed and
a single high quality cardiac cycle of each of the four stan-
dard views was localized on the videotape . Using the ECG
triggering mechanism of the off-line system, this cardiac
cycle was captured as eight sequential images at 50 ms
intervals following the onset of the QRS complex. This view
was then stored in one quadrant of the quad-screen imaging
format. The next appropriate view was then similarly pro-
cessed. After a single high quality cycle of each of the four
standard views was obtained, the tape was advanced to the
exercise study. The first high quality cardiac cycle of each
Of the four postexercise views was localized on the tape and
captured at 50 ms intervals using the same triggering mech-
anism. Each postexercise view was then stored in memory
and displayed in the quad-screen format side by side with
its corresponding rest view. The images were then trans-
ferred to a 5.25 inch (12.23 em) floppy disk for subsequent
analysis and permanent storage.
All echocardiograms were reviewed by the primary in-
vestigator shortly after preparation. Wall motion was qual-
itatively graded as normal, hypokinetic, akinetic, dyskinetic
or hyperdynamic in conventionally defined wall segments
(29). Based on prior experience (18,19,21,23), a normal
study was defined as one in which all visualized regions of
myocardium had normal systolic thickening and inward en-
docardial motion. Dyskinesia was defined as paradoxic mo-
tion away from the apparent ventricular center, akinesia as
visually absent motion without systolic myocardial thick-
ening and hypokinesia as a subjective decrease in wall mo-
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tion compared with motion of adjacent and opposing walls .
On the basis of prior experience with this technique, a com-
bination of normal rest and postexercise studies was defined
as one in which there were no abnormal wall segments at
rest and all visualized regions had either normal or hyper-
dynamic wall motion during exercise. An abnormal study
was defined as one in which a wall motion abnormal ity was
seen at rest or after exercise , or during both periods. Single
vessel disease was considered present when wall motion
abnormalities were localized to a single predefined myo-
cardial distribution, and multives sel disease when two or
more distinct coronary perfusion beds had abnormal wall
motion . For the purposes of this study, the anterior ven-
tricular septum, anterior left ventricular wall and apex were
considered to represent the left anterior descending coronary
artery distribution. The proxim al inferior septum and true
inferior wall were ascribed to the right coronary artery, and
the inferoposterior wall and posterolateral walls to the left
circumflex corona ry artery. We previously demon strated
(23) the specificity of this system for disease in the left
anterior descending coronary artery. The ability to distin-
guish right coronary from circumflex lesions was more lim-
ited.
Statistical analysis. All demographic , echocardio-
graphic and angiographic data were tabulated and entered
into a user-interactive statistical package for analysis. Cal-
culation of sensitivity and specificity relied on standard def-
initions. Compari son of sensitivity values among patient
groups was by Fisher ' s exac t test. Stepwise logistic regres-
sion was performed to assess the independent contribut ion
of clinical and angiographic variables to the likelihood of
an abnormal exercise echoc ardiogram.
Results
Coronary arteriography. Coron ary arteriography re-
vealed obstructive coronary artery lesions in 101 of the 123
patients; no obstructi ve lesions were seen in the remaining
22 patients . Single vessel coronary artery disease was seen
in 42 patients, and multivessel disease in 59. An obstructive
lesion of the left main coronary artery was present in eight
patients, all of whom had other lesions. Prior myocardial
infarction by electrocardiograph y or clinical criteria was
present in 50 patient s, all of whom had coronary artery
disease . Patients with prior myocardial infarction were more
likely to have multivessel disease than were those without
infarction (36 of 50 versus 22 of 51, P = 0 .003) .
Echocardiography. The combination of rest and exer-
cise echocardiograph y revealed wall motion abnorm alities
in 92 of the 123 patient s, all but 3 of whom had obstructive
coronary artery lesions . Of these three , two had cardio-
myopathy with segmental wall motion abnormalities on con-
trast ventriculography; the other had no identifiable form of
cardiac disease . Wall motion abnorm alitie s at rest were seen
Figure 1. Parasternal long-axis rest and postexercise echocardio-
grams recorded in a patient evaluated after a clinically uncompli-
cated nontransmural myocardial infarction. Diastolic images are
in the upper panels and systolic in the lower panels; rest images
are in the left panels and exercise images are in the right panels.
At rest, an inferoposterior wall motion abnormality is present at
the base (lower left ). After exercise (lower right), the entire
inferoposterior wall and distal 75% of the ventricular septum be-
came dyskinetic. At catheterization, significant obstructive lesions
were noted in all three major coronary arteries.
in 42 of 50 patients with prior myocard ial infarction and in
15 of 51 without. In 12 of the latter 15, additional abnor-
malities became apparent after exercise. No rest or postex-
ercise wall motion abnormalities were noted in 31 patients,
19 of whom had no coronary artery disease and 12 of whom
had obstructive coronary artery lesions (8 with single vessel
disease) .
Eight patients with single vessel disease or coronary an-
giogra phy were falsely considered to have mult ivesse l dis-
ease on the basis of exercise echocardiography. These errors
arose because I) our system assumed that apical wall mot ion
abnormalities represented disease of the left anterior de-
scending coronary artery, and 2) contiguous areas of ab-
normal wall motion in the inferior , inferoposterior and pos-
terolateral walls were ascribed to disease in both the left
circumflex and right coronary arteries . Left main coronary
artery obstruction was present in eight patients, all of whom
had other obstructive coronary artery lesions and were iden-
tified as having multivessel coronary artery disease by ex-
ercise echocardiography.
A detailed breakdown of the exercise echocardiographic
results versus cardiac catheterization data and prior myo-
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Table 1. Summary of Data in 123 Patients
Results of Coronary Arteriography
No MI MI
Exercise
Echocardiography No CAD SV MV SV MV
Normal (n = 31) 19 8 3 0 1
SV (n = 51) 2 16 11 10 12
MV (n = 41) 1 5 8 3 24
CAD = coronary artery disease (2::50% luminal diameter narrowing); MI = myocardial infarction; MV
= multivessel disease; SV = single vessel disease.
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cardial infarction status is presented in Table 1. The cal-
culations for sensitivity as a function of infarct status and
number of vessels involved and specificity and specific pre-
diction of multivessel disease are presented in Table 2.
Although there was a trend to a higher likelihood of a pos-
itive exercise echocardiogram in patients with multivessel
disease or prior myocardial infarction, these differences did
not reach statistical significance.
Stepwise logistic regression was performed to identify
the clinical and specific angiographic variables that con-
tribute to the likelihood of an abnormal exercise echocar-
diogram (Table 3). This analysis was performed with three
different sets of independent variables. When prior infarc-
tion was not entered (Table 3A), the presence of disease in
the left circumflex, right or proximal left anterior descending
coronary artery was associated with an abnormal result on
exercise echocardiography. When prior infarction was added
as an independent variable (Table 3B), only the presence
of left circumflex or proximal left anterior descending coro-
nary artery disease was associated with a higher likelihood
of an abnormal exercise echocardiogram. Because all pa-
tients with left main coronary artery disease had lesions in
other vessels, an independent contribution of this lesion
could not be defined.
The accuracy for detection of specific coronary artery
lesions is addressed in Table 4. which presents data for 42
patients with single vessel coronary disease. Disease of the
left anterior descending coronary artery was predicted in 15
patients, all of whom had a significant lesion in that distri-
bution. An additional five patients with a left anterior de-
scending lesion (three were distal lesions) had no rest or
exercise-induced abnormalities. Right coronary artery dis-
ease was predicted in 18 patients, of whom 11 had a lesion
of that artery and 6 had a circumflex coronary artery lesion.
The detailed breakdown of the coronary lesions in the
59 patients with multivessel disease is presented in Table
5. Of a total of 147 separate angiographic lesions in the 59
patients with multivessel disease, 96 lesions (65.3%) were
identified by echocardiography on the basis of correspond-
ing wall motion abnormalities.
When the specific and accurate prediction of individual
vessel lesions was considered. the ability of exercise echo-
cardiography to precisely identify left circumflex artery ob-
struction was limited compared with detection of left an-
terior descending or right coronary artery obstruction. For
all patients considered, only 11 (22%) of 49 left circumflex
obstructions were specifically identified, compared with 48
(65%) of 74 left anterior descending lesions and 52 (79%)
of 66 right coronary lesions (both p < 0.001 compared with
specific left circumflex lesion detection rate).
Table 2. Sensitivity Calculations for Patient Subsets
Any CAD
MV
SV
Overall specificity
Specific prediction
ofMV
All patients
Prior MI
No prior MI
All Patients
87.3% (89/101)
93.2% (55/59)
80.9% (34/42)t
86.4% (19/22)
54.2% (32/59)
64.9% (24/37)
36.4% (8/22)
Prior MI
98% (49/50)
97.3% (36/37)
100% (13/13)
No Prior MI
78.4% (40/51)
86.4% (19/22)
72.4% (21129)
p Value*
= 0.141
= 0.083
= 0.058
*Probability values refer to comparisons of percentages for patients with and without prior myocardial
infarction; tp = 0.07 for identification of patients with single (SV) versus multivessel (MV) disease (total
patient group). Other abbreviations as in Table I.
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Catheterization
<0.001 RCA LCx LAD
<0.001 Echocardiography (n = 53) (n = 41) (n = 53)
<0.001 RCA (n = 47) 41 4 2
LCx (n = 13) I 10 2
LAD (36) 2 I 33
Normal (53) 9 26 16
Table 4. Echocardiographic Localization of Coronary Artery
Stenoses in Patients With Single Vessel Disease
Angiography (columns) location of the coronary obstruction as
determined at catheterization. Echocardiography (rows) = predicted lo-
cation of coronary occlusion by echocardiography. Abbreviations as in
Table 2.
Angiography
Echocardiography LAD RCA LCx
LAD 15
RCA I II 6
LCx I
Normal 5 2 I
ease. As with routine electrocardiographic treadmill testing
(3,4), thallium perfusion imaging (11-13) and radionuclide
ventriculography (11,12), the sensitivity for detecting pa-
tients with coronary artery disease increased with the num-
ber of coronary arteries involved. This finding is not un-
expected and probably arises from the ease of detection of
more extensive areas of jeopardized myocardium present in
patients with more diffuse disease. These results are vir-
tually identical to data from recently reported studies using
radionuclide techniques (11,14).
Advantages of exercise echocardiography. Modem
echocardiographic equipment provides a detailed, high res-
olution view of the left ventricular myocardium and is an
accurate means of detecting wall motion abnormalities at
rest associated with myocardial infarction (30,31), More
recent studies from our laboratory and others (15-27) have
demonstrated that transient exercise-induced wall motion
abnormalities are also accurately detected with this tech-
nique. Two-dimensional echocardiography is a valuable tool
for investigating wall motion abnormalities because its to-
mographic nature allows interrogation of all regions of the
left ventricular myocardium. Additionally, it has the unique
ability to assess myocardial systolic thickening as well as
endocardial motion. The tremendous versatility of echo-
cardiography is another advantage when applied to patients
suspected of having coronary artery disease because not only
wall motion abnormalities but also all other aspects of the
echocardiographic evaluation are available to the clinician.
Disadvantages of exercise echocardiography. The ma-
jor disadvantage of echocardiography is its presumed limited
success in patients with coronary disease. In this series, we
encountered no patient in whom a rest study could not be
obtained, and no patient with a successfully recorded rest
study whose exercise study was considered uninterpretable.
Patient selection clearly played a role in this success rate in
our nonconsecutive series, and this is not a realistic estimate
of overall success. However, we previously demonstrated
(18,19) a 92% success rate in obtaining both rest and ex-
ercise echocardiograms for this type of analysis in a con-
secutive series of patients. This success rate is substantially
higher than those previously reported from this (15) and
Format and abbreviations as in Table 4.
Table 5. Frequency of Detection of Separate Coronary Artery
Lesions in Patients With Multivessel Disease
<0.001
<0.001
0.017
<0.001
0.009
0.012
Significance
Table 3. Results of Stepwise Logistic Regression
Variables Coefficient
A
LAD-P - 1.178
LCx - l.llO
RCA ~0.919
X' = 2l.1 P = 0.220
B
MI - 1.712
LAD-P ~ 1.077
LCx -0.805
X 2 = 20.2 P = 0.777
C
MI -1.557
Any CAD -0.932
LAD-P -0.814
, 19.4 P = 0.853x- =
For panel A, the independent variables are left main coronary artery
obstruction (LMCl, left anterior descending coronary artery obstruction.
proximal or distal (LAD-P, LAD-D), left circumflex coronary artery ob-
struction (LCx) and right coronary artery obstruction (RCA). For panel B,
the independent variables are as for panel A, plus presence of prior in-
farction (MI). Panel C includes all variables in panel B plus a pooled
variable for any coronary obstruction (CAD).
Discussion
We previously demonstrated (18) the feasibility of using
echocardiography to detect transient wall motion abnor-
malities after treadmill exercise and furthermore showed
(19) that the accuracy of this technique is equivalent to that
obtained with planar thallium imaging. We also demon-
strated (21) the practical benefit of adding exercise echo-
cardiography to routine treadmill exercise testing, which
appears maximal in those patients with an ambiguous
electrocardiographic response to treadmill exercise. In this
study, we have demonstrated the accuracy of the technique
in different clinical and angiographic subsets of patients
based on the presence or absence of prior myocardial in-
farction and the extent and location of coronary artery dis-
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other institutions (16,17), but is compatible with those re-
ported more recently from other experienced laboratories
(20,22,23) using equivalent newer generation equipment.
Study limitations. In this study, we evaluated only the
qualitative nature of wall motion and not the quantitative
variables of global or segmental wall motion. We elected
not to undertake the cumbersome and time-consuming pro-
cess of quantitative regional wall motion analysis because
of concerns about the proper reference standards for nor-
mality and the effect that vigorous wall motion and rapid
respiration has on cardiac position in these patients studied
immediately after exercise. In our experience, these latter
factors frequently negate the ability to quantify wall motion
abnormalities using any of a number of algorithms. Al-
though these algorithms for regional quantification of wall
motion variables are dependent on relatively stable cardiac
position or a reliable method of correcting for cardiac mo-
tion, the eye readily integrates the factors of myocardial
thickening, endocardial motion, temporal heterogeneity of
contraction and overall cardiac motion to accurately assess
the presence or absence of abnormal wall motion. We elected
not to evaluate global variables of ventricular function (such
as ejection fraction) because of the postexercise nature of
our studies. Although ejection fraction is widely assumed
to decrease at the time of peak exercise in patients with
coronary disease, its behavior may be less predictable in
the immediate postexercise period when hyperdynamic wall
motion in normally perfused segments may overcompensate
for abnormal wall motion in ischemic segments.
Finally, this study comprised patients referred for exer-
cise echocardiography by a diverse group of referring phy-
sicians. The decision to proceed with catheterization was,
in part, based on the results of the treadmill exercise test
(including the echocardiographic data). Patients with good
exercise tolerance, normal rest and postexercise wall motion
and a normal electrocardiographic response to exercise were
rarely referred for angiography. These patients have a low
probability of having obstructive coronary lesions. As such,
bias is introduced, which had the effect of reducing the
number of patients without coronary artery disease in the
study.
Relation to extent and location of coronary artery
disease. The accuracy for identifying patients as having
coronary artery disease tended to be higher in those with
multivessel disease (Tables 1 and 2). These differences,
however, did not reach statistical significance. This finding
is in concurrence with that reported from routine treadmill
exercise testing (3,4), from data developed with thallium
scintigraphy (11-13) and radionuclide angiography (11,12)
and from exercise echocardiographic data from other estab-
lished laboratories (20). Overall sensitivity for detecting
patients with multivessel disease is consistent with that re-
ported with these other techniques. Of note, however, only
32 (54%) of 59 patients with multivessel disease were spe-
cifically identified as having multivessel disease. The re-
mainder were either classified as having single vessel disease
(n = 23) or no coronary artery disease (n = 4). The phe-
nomenon of underestimation of the number of diseased ves-
sels is not entirely unexpected and has been previously re-
ported with thallium scintigraphy (9). The supposed cause
for this underestimation is that, with any form of exercise
in which symptomatic end points are used, exercise will be
terminated at the onset of ischemia in anyone of multiple
potentially ischemic perfusion beds. Therefore, the most
jeopardized myocardial segment becomes the limiting factor
in exercise duration, and the segment that is detected. Our
study would support this hypothesis that exercise duration
is often limited in these patients by ischemia in only one of
multiple potentially abnormal regions.
As previously reported from our laboratory (23), tne abil-
ity of exercise echocardiography to predict specific vessel
obstructions was excellent for left anterior descending le-
sions, but less for separation of left circumflex and right
coronary artery lesions. In this patient cohort, an anterior
wall motion abnormality correlated with a lesion in the
anterior descending coronary artery in 15 of 15 patients.
Substantial overlap was noted when an attempt was made
to distinguish left circumflex from right coronary artery
lesions. Overall, 18 of 19 patients with an inferior, infer-
oposterior or posterolateral wall motion abnormality had a
lesion of either the left circumflex or right coronary artery.
The overlap of wall motion abnormalities associated with
these coronary distributions has also been noted by others
(28) in patients with acute myocardial infarction.
In this study, the ability to detect patients with single
vessel coronary disease without prior myocardial infarction
was limited (72% sensitivity). Patients with single vessel
disease usually have less myocardium in jeopardy than do
those with multivessel disease and a tendency to have better
preserved myocardial function both at rest and with exercise.
Our results would support this hypothesis because the ma-
jority of our false negative studies occurred in patients with
single vessel disease. Although this is clearly a limitation
of exercise echocardiography, it has been described with
other imaging modalities as well (11,12). From a clinical
standpoint, because these patients presumably have less
myocardium in jeopardy, the failure to identify them is
probably of less critical importance than would be failure
to identify patients with multivessel disease. The excellent
survival of patients with single vessel disease and preserved
left ventricular function has been shown in several large
clinical studies (32,33) and supports this contention.
Stepwise regression analysis identified the presence of
prior myocardial infarction and angiographic evidence of
obstruction in either the proximal left anterior descending
or left circumflex coronary artery as independently associ-
ated with an abnormal exercise echocardiogram. Superfi-
cially, this appears to conflict with our reported low accuracy
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for specific identification of left circumflex lesions. These
two observations together suggest that, although precise
assignment of a wall motion abnormality to the circumflex
distribution is not possible, the effects of ischemia in that
distribution are reflected in the exercise results as abnormal
wall motion, but erroneously ascribed to disease of either
the right or the left anterior descending coronary artery.
Potential clinical role of exercise echocardiography.
Data from this study as well as previous work from our
institution and others have demonstrated that exercise echo-
cardiography is a valuable technique for evaluating patients
with coronary artery disease. It is of tremendous value in
those patients with a nondiagnostic electrocardiographic re-
sponse to treadmill exercise testing and in those in whom
coronary disease is still suspected after a negative treadmill
examination (21). Its major advantages are its relatively low
cost and tremendous versatility. In those patients in whom
routine echocardiography is planned as part of a baseline
assessment of overall cardiac status and rest myocardial
function, the addition of an abbreviated postexercise study
may prove both valuable and cost-effective. In experienced
hands, the majority of patients with coronary artery disease
will be identified, including virtually all of those with mul-
tivessel disease. Finally, preliminary reports (26,27) are
very encouraging that exercise echocardiography may play
a valuable role for risk stratification in the convalescent
period after acute myocardial infarction.
Conclusion. The combination of rest and postexercise
echocardiography is a valuable addition to treadmill exercise
testing, but its overall accuracy may be dependent on the
number of coronary vessels involved and the presence or
absence of prior myocardial infarction. Its accuracy tends
to be highest in those patients with multivessel disease and
lowest in those with single vessel disease without prior
infarction. Use of a purely qualitative description of rest
and exercise wall motion abnormalities also may have lim-
itations in the specific identification of patients with mul-
tivessel disease.
We gratefully acknowledge the expert statistical assistance of Naomi S.
Fineberg, PhD.
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